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Theory issues

e Jet bin cross section

- Beat the backgrounds
o Use 25-30 GeV jet cut, restrict QCD activity
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Theory issues

e Jet bin cross section

: : Higgs + 1 Jet
- Theoretical issues 0.3 g e
- 99 H+1 jet (NLO) ]
* Fixed order breaks down 047 pr1 =150 GeV

- Jet veto logs
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Theory issues

e Jet bin cross section
Higgs + 1 Jet

- Theoretical issues MMM el

- gg — H+1 jet (NLO) E
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Ieads to reduced scale errors. Does not necessarily persist to all orders




Theory issues

e Jet bin cross section

- Theoretical issues 0.5
» Fixed order breaks down 0

£
* Unreliable uncertainty — 03
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Theory issues

e Jet bin cross section

Source (0-jet) Signal (%) Bkg. (%)

1 Jet
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Theory issues

e Jet bin cross section

— Theoretical issues
 Fixed order breaks down
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- Have to sum up jet veto log

* Improve accuracy systematically
* Reliable error estimations
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Progress

 Significant recent efforts in resummation

— —+O: tqroug’] NNLL'+NNLO (JettlneSS) Berger, et al "11
— —+O: t']roug'] NNLL'+NNLO (kt type) refs. see upcoming slides
— —+1: tqroug’] NLL'+NLO (ant|-kt) refs. see upcoming slides

* Log counting
Oresum = Otree(1+aCrHa>Cot- -+ ) exp [Lgi(asL) + goasL) + agsla. L) + - -]
LL: Lg(a,L) L’”’:L”'H > ag L” - a L"
NLL : Lgy ((‘}HL) + g9 ((}HL) Parton Shower : LL + fine tuning
NNL": a,Cy, Lgi(asL) + ga(asL)
NNLL :a.Cy, Lgi(a. L)+ gl L) + a.g3(aL)
NNLL : a,C, + a*Cy, Lgy(a,L) + go(asL) + asgs(a,L)




Progress

 Numerical consequence

- Higgs + 0j
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Progress

 Numerical consequence

- Higgs + 0j

« NNLL'+NNLO

— Uncertainties from a new scale in EFT chiu, Jain, Neil, Rothstein '12
- Profile scales
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NNLL": a;Cy + a2Cq, Lgi(asL) + galasL) + asgs(asL)



Progress

 Numerical consequence

- Higgs + 0j

 Even beyond
- Missing log(R) term for N3LL, but estimated to be small
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Progress

 Numerical consequence

- Higgs + 1j oo f
* High ptj > 120GeV w00 |
- Conservative w0 f
error estimation £ |
5 :
wf o
g o R=04
- - NLO only
— 600 o — NLL'+ NLO

XL and Petriello'12, XL and Petriello'13

NNL": a,Cy, Lgi(asL) + gaas L) 13



Progress

 Numerical consequence
- Higgs + 1j

* Entire Spectrum
- Non-negligible contributions from high ptj region
- Large uncertainty driven by the errors in high ptj region
— Our formalism can be used to greatly reduce the errors

NLO: o(py > 30)(pb) | ¢(63 > py. > 30)(pb) o (py > 63)(pb)

[ u/ 5.27575 3.9%0.95 1.3

XL and Petriello'12, XL and Petriello'13
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Progress

oo f NLO only .
 Numerical consequence =k — NLL'+NLO
;o pr > (Pp)win
- Higgs + 1j S ol Py’ = 30GeV
« Entire Spectrum N
- Conservative error estimation —
- Up to 25% reduction in the ! m(p,.u,n..,.ﬁc,e.r,w "
uncertainty
mu (GeV) |pi® (GeV)|onLo (pb)|ontrsnco (PP)|  fybo  |[fawrsanto
124 25 5.92H90% | 5.6272%  0.299738% 1 0,283 132
125 25 5.85T3% | 5.55T20%  10.300137% 1 0.284155%
126 25 B.T5TNN | 5ATTIE 03007050 0284730
124 30 .25 10 | 483720 10,2650 0.244 33
125 30 5198 | 477 10.266735 ] 0.244 1337
126 30 B.2F8RE T 472 0% 10266901 0.246 T35 |

XL and Petriello'12, XL and Petriello'13



Extra comment

* Non-global logs for H+1j xaweeseiss
— Occurs only in high ptj region starting at NLL'
— Can be resummed in large Nc limit vasgupta and saam3
— Contribute roughly 3% to high ptj region at NLL'
— Contribute around 0.1% to the total cross section
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Summary

Formalism to understanding jet bin cross

section
More re

nas been established (not only Higgs)

lable prediction and reduced theory

uncertainty

Error estimation should be revised using the
resummed results for higgs + 0j and higgs +1]

Fine tuning work worth probing (higher
accuracy, log(R) issue, non-global logs, etc..)
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Backup

» Soft and beam mixing
- SmallR~04 <«
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Backup
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